The main object of this paper is to develop a reliability model of a single-unit system operating under two weather conditionsnormal and abnormal. There is a single server who visits the system immediately whenever needed and plays the dual role of inspection and repair. The unit does not work as new after repair at complete failure and so called the degraded unit. The unit is inspected at its partial failure to know the possibility of on-line repair as well as at its complete and degraded failure stages to reveal the feasibility of repair. Repair and inspection activities are stopped in abnormal weather while system remains operative. The rate of change of weather conditions and failure rates of the units are exponentially distributed whereas the inspection time and repair time distributions are taken as general. Various expressions for reliability and cost-benefit measures are derived using regenerative point technique. The numerical results for a particular case are also obtained to depict the behavior of mean time to system failure (MTSF), availability and profit of the system graphically.
INTRODUCTION
Recently, the reliability models of single-unit systems operating under different weather conditions have been proposed by the researchers including Nakagawa and Osaki [1] , Chander and Bansal [3] , Malik and Barak [5] and Renbin and Zaiming [8] considering the concepts of different failure modes, inspection, on-line repair, replacement of the components at certain levels of damages, immediate arrival of the server, random appearance and disappearance of the server from the system in normal mode. Most of these models have been analyzed in detail using regenerative point technique under the assumptions that (i) Operation of the system are not possible in abnormal weather
(ii) Unit works as new after repair.
(iii) Repair of the unit is always feasible.
But, in real life, these assumptions are not always true. It is observed that whenever operation of the system is stopped due to abnormal weather, the system may have increased down time and therefore suffers a loss. But this does not mean that this loss cannot be minimized, it can be done by operating the system under appropriate care of the server in abnormal weather.
The unit may have increased failure rate after repair if it is repaired by an ordinary server and thus called a degraded unit.
Also, sometimes repair of the degraded unit is not feasible due to its excessive use and increased cost of maintenance. In such cases, the failed degraded unit may be replaced by new unit in order to avoid the unnecessary expenses of repair and this can be revealed by inspection.
In view of the above facts, here a reliability model is developed for a single-unit system operating under two weather conditions -normal and abnormal. There is a single server who visits the system immediately whenever needed and plays the dual role of inspection and repair. The unit does not work as new after repair at complete failure and so called the degraded unit. The unit is inspected at its partial failure to know the possibility of on-line repair as well as at its complete and degraded failure stages to reveal the feasibility of repair. Repair and inspection activities are stopped in abnormal weather while system remains operative. The rate of change of weather conditions and failure rates of the unit are exponentially distributed whereas the inspection time and repair time distributions are taken as general. To make cost-benefit analysis, the expressions for reliability and economic measures are derived using regenerative point technique. The numerical results for a particular case are also obtained to depict the behavior of MTSF, availability and profit of the system model graphically. 
Notations:
, where T denotes the time to system failure. 
The mean sojourn times i  in the state S i is given by 
Reliability and Mean Time to System Failure (MTSF)
Let  i (t) be the cdf of first passage time from the regenerative state i to a failed state. Regarding the failed state as absorbing state, we have the following recursive relation for  i (t):
Where j is an un-failed regenerative state to which the given regenerative state i can transit and k is a failed state to which the state i can transit directly.
Taking LST of above relation (5) 
The reliability of the system model can be obtained by taking inverse LT of (6) The mean time to system failure is given by
where 
Steady state Availability
Let A i (t) be the probability that the system is in up-state at instant 't' given that the system entered regenerative state i at t = 0. The recursive relations for A i (t) are given as
Where j is any successive regenerative state to which the regenerative state i can transit. 
Taking LT of relation (8) 
